INTRODUCTION
There are several books and a lot of papers dealing with the stability of Ž w x. delay differential equations see, for example, recent ones 1᎐3 .
Stability of impulsive delay differential equations is a new research area w x w x and there are only a few publications in this field 3᎐11 . The papers 3᎐5 deal with impulsive equations with constant delay and coefficients. It is demonstrated there that if a non-impulsive equation is stable and absolute values of impulses are less than the unit, then under some additional conditions the impulsive equation is also stable. w x The papers 6᎐8 contain stability results for a non-autonomous equation under rather restrictive constraints on its parameters. For instance, in w x 7 it is assumed that coefficients of the equation are integrable over the halfline.
w x In the recent paper 11 the authors consider a nonlinear delay differential equation with nonlinear impulsive conditions. However, in the linear Ž . w x case we obtain here Theorem 2 less restrictive conditions than in 11 .
The present paper deals with non-autonomous impulsive equations without assuming the corresponding non-impulsive equation being stable. Each result obtained here naturally generalizes a well known stability theorem for equations without impulses. The results are based on the w Bohl᎐Perron type theorem for delay impulsive equations presented in 6, x 8 . This theorem reduces stability of a functional differential equation to the solvability of a certain operator equation of the second kind. The operator equation is the result of an integral transform of the functional differential equation. For the first time the stability scheme for non-impulsive equations was w x w x proposed in 12 , then this idea was developed in 13 . In the present paper this scheme is applied to impulsive equations with delay.
The paper is organized as follows. Section 2 contains auxiliary results, in particular, a solution representation formula and a Bohl᎐Perron type theorem for impulsive equations. Sections 3 and 4 deal with exponential stability results for an equation with one delay. Results obtained in Section 3 are better for small impulses; a result of Section 4 is more effective for large values of impulses. Section 5 is concerned with equations containing several delays.
In conclusion it is to be noted that stability criteria in most cases of autonomous functional differential equations have been obtained by applying operational calculus methods, especially the Laplace transform. For impulsive delay differential equations it is difficult to apply these methods. The difficulties are connected with a mixed structure of such equations: they are continuous and discrete at the same time. Since there are no exact results then it is difficult to check the theorems obtained by the examples. Thus it is useful to consider some limit cases. We present the limit analysis for the obtained stability results. Besides, numerical analysis has been carried out for an impulsive equation with constant delay and coefficients, with the help of the developed C-language program. This analysis confirmed stability results obtained in this paper.
PRELIMINARIES
We consider a scalar impulsive delay differential equation
under the following assumptions:
Ž . a1 0 s ---. . . are fixed points, lim s ϱ;
A, f : 0, ϱ ª R are functions that are Lebesgue measurable w . and essentially bounded on 0, ϱ ; 
where N and do not depend on t .
Our investigation is based on the following Bohl᎐Perron type theorem. Ž .
In this interval the product does not depend on s hence
Thus the induction assumption for c and the inequality e y B -1 imply which implies
If we denote
then the same calculation as above implies the estimate
Ž .
Ž . Ž . 
< < Ž . Suppose now B G 1 and f is defined by 7 . We have as above
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The proof of the lemma is complete.
and, besides, at least one of the following hypotheses hold:
<
Proof. The hypotheses of the theorem imply that there exist t G 0, 0 a ) 0, and an integer j G 0 such that the following conditions hold:
Ž . Ž . Ž . 
Thus we obtain the equation
Ž . 
Ž . This inequality and 12 imply then by the hypotheses of the theorem for a certain ␦ ) 0 we have Ž . Ž . s y r s -␦. Besides, if in Eq. 20 the right-hand side g and the solution y are essentially bounded, then the derivative y is also essentially bounded.
Ž . Finally, 11 yields 
By the hypotheses of the theorem, 1 y ln Br ) 0. Therefore in this case w . also q g L 0, ϱ . 
Ž .
Denote by K the integral operator in 26 . Then
We will prove the inequality We apply the above result to the stability analysis of the autonomous equation
Ž . with the impulsive conditions 2 . 
where M and are positive constants. Consequently, for the fundamental Ž . Ž . Ž . function X t, s of 1 , 2 the following estimate is valid:
Ž . Ž . Therefore by Lemma 2 the equation 1 , 2 is exponentially stable.
Ž . Ž .
Remark. For B ª 1 the limit case of the equation 1 , 2 is the delay 
Ž .
A t is constant. This means that Theorems 1 and 2 are applicable for different ranges of parameters.
EQUATIONS WITH SEVERAL DELAYS
In this section we generalize Theorem 1 to the case of several delays. To this end consider the equation 
